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I ntroduction

Fi ve sedi ment sanples collected from Bi scayne Bay were selected for an analysis
of certain contaminants. In selecting these sanples consideration was given to
their hydrocarbon content (Corcoran, 1982) and their location within the Bay.
The contam nants concentration chosen for examination were certain pesticides
(aldrin, heptachlor epoxide, chlordane, dieldrin, DDE, DDD, DDT, endrin,
t oxaphene, met hoxychl or, mrex), the herbicides (dowpon, di canba, 2, 4- D,
silvex), the polychlorinated biphenyls, phthalates and trace netals cadm um
copper, mercury, lead, zinc, arsenic.

Met hods

The five selected cores (Stations 62, 101, 105, 137 and 147J3 were renpved from
the cold storage archive, unsealed and the top five centineters was renoved.
Al the sides were scraped free of possible contam nation by the core liner,
the sedinent was placed in wide nouth jar, covered with alumnum foil and a
screw top cap, and taken to the |aboratory for anal yses.

In the laboratory approximately 50 grans of wet sedinment was weighed into a
preextracted Soxhl et thinble. The thinble was placed in a Soxhl et apparatus and
the sediment was extracted for 24 hours with a 1:1 mixture of hexane and
acetone. The renminder of the sedinment was placed in the freezer to be used
later for dry weight determ nations and trace netal anal yses.

Pesti ci de Anal ysis

The analyses for the organochlorine hydrocarbon pesticides were conducted
according to the procedure described in the US. EPA manual, "Analysis of
Pesticide Residues in Human and Environnental Sanples" as revised by Joseph
Sherma and Morton Beroza except the alumina clean-up was onitted.

The extract of acetone-hexane was carefully renmpobved from the Soxhl et apparatus
by washing with several rinses of hexane. The resultant extract was divided
into two equal portions. One half was placed in a separatory funnel and the
other half was acidified and set aside for the herbicide analyses. Oganic
free, distilled deionized water was added to the separatory funnel and the
lipid soluble material was forced into the hexane layer. After washing the
hexane | ayer several tinmes with water the acetone-water extracts were discarded
and the hexane extract was dried over anhydrous sodium sulfate, concentrated in
a Kuder na-Dani sh apparatus and the chromatographed on a Florisil colum. Six
percent ether-hexane was used to collect the first fraction (this fraction
contained nobst of the organochlorine pesticides and the polychlorinated
bi phenyls). Fraction two was obtai ned by using 15% ether-hexane (this fraction
contai ned oxygenated organochlorine pesticides, e.g. heptachlor epoxide,
dieldrin and sone plasticizers), and to obtain fraction 3, 50% et her-hexane was
used as an elutant. (Fraction 3 contained mainly the renmainder of the
pl asticizers, e.g. phthalic acid esters.) Each fraction was concentrated to

Station locations are noted as follows in the docunent stored at the University of Mam
Marine Science Library: sanple #62, “ MR (Mani River); sanple #101, “ BLACK’ (Black
Creek); sanple #105, “ MOURY" (Moury Canal); sanple #137 “ LR" (Little River);, and
sanpl e #147, “ DUM BAY” (Dunfoundling Bay).



less than 5 nL and 5 pl portions were injected into a gas chromatograph
equi pped with Ni-63 electron capture detectors. Two 6-foot packed glass colums
were used (1.5% OV17/1.95% OV210 and 4% SE-30/6% Ov210). ldentification and
concentrations calculations were nmade from the use of standard curves prepared
from pure conpounds obtained from the EPA repository located in Research
Triangle Park, North Carolina. Recovery of these conpounds was from 85 to 94%
as shown by recovery extractions run at the same time. The concentration of
pesticide and phthalic acid ester concentrations are listed in Table 1.

Her bi ci de Anal ysi s

The acidified portion of extract was washed into a separatory funnel using
diethylether and was freed of acetone by wusing acidified organic-free,
distilled, deionized water. The conbi ned hexane-ether extract was dried over
anhydrous sodium sulfate and was anal yzed according to the procedure published
in the Federal Register, 38, No. 75, part 2. In this procedure the chlorinated
phenoxy acids and their esters are isolated and converted to the acid form
These isolated conmpounds were then changed to the potassium form by refl uxing
with potassium hydroxide. (In the potassium form these conpounds are not
soluble in ether and so can be washed free of interfering substances wth
et her.)

After these conpounds were freed of interfering substances, the aqueous
solution was acidified and the chlorinated phenoxy acids were extracted three
times with ether. After drying a snmall anpbunt of benzene was added to the ether
extract and it was concentrated to approximately 0.5 nmL. The concentrate was
then esterified with boron trifluoride in nmethanol by holding it at 50 °C for
30 minutes. The esterified conmpounds in benzene were separated from the
net hanol by adding 5% sodium sulfate solution. The benzene solution was
chromat ographed on a micro Florisil colum and the eluate was anal yzed by gas
chromat ography at 180 °C. The nethyl ester concentrations were calculated from
standards made from pure conmpounds and are reported in Table 1.

Pol ychl ori nat ed Bi phenyl Anal yses

Fraction 1 from the pesticide analysis was concentrated to less than one

mlliliter using a Kuderna-Danish concentrator in a steam bath. The remaining
solvent was then renobved under a stream of nitrogen at room tenperature. Two
milliliters of alcoholic potassium hydroxide was added, the condenser was

re-attached and the mxture was saponified at 100 °C for thirty mnutes. After
cooling to room tenperature, the condenser was renmoved, two (2) nL of water and
five (5 nmL of hexane were added and the mixture was mxed vigorously for 30
seconds on a vortex mxer. After the |ayers separated, two epi phan (hexane) was
pi petted into a concentrator tube. This process was repeated twi ce nore using
additional 5 nmL portions of hexane. The hexane extracts were conbined and
concentrated. Analysis was nade with gas chronatography using Aroclors 1222
through 1268 including 1016 as standards for identification. Aroclor 1254 was
used to eval uate the PCB.



Trace Met al

The sedinments were weighed out into silica dishes and placed in a drying oven
at 60 °C (Sixty degrees was used to prevent loss of nercury.) The sedinents
were renoved from the oven and cooled in a desiccator. After reaching room
tenperature the sedinents were honpgenized and replicate sanples were wei ghed
into tared silica flasks. Half the sanples were covered with concentrated
nitric acid and the other half were covered with nitric acid-sulfuric mxture.
Cold fingers were inserted in the nmouths of each flask and they were placed
under a bank of infra-red lanps to digest. After digestion the residues were
dissolved in dilute nitric acid. The analyses were done by atomic absorption
spectrophot oneter using standards prepared from pure netals for evaluation.
Cold vapor atonmic absorption spectrophotometry was used for the nmercury
sanpl es. Table 2 shows the results obtained.

Resul ts and Concl usi on

Wiile all the five sedinents were contam nated with pesticides, PCBs, PAEs, and
heavy netals, the sedinent from station 137 (located near the nobuth of Little
Ri ver) contained the greatest concentration. This sanple also contained the
hi ghest concentration of organic natter and the greatest percentage of silt-day
fraction. So it might be expected to be the nost contani nated. However, the
sedinents from the Mam Ri ver area (station 62) contained higher
concentrations of petroleum hydrocarbons, and since nobst of the contaninants
neasured are lipid-soluble, it is a Ilittle wunusual to find the higher
concentrations in the sediment fromstation #137.

The findings fromthe pesticide analysis were also a little unusual in that DDT
residues along with DDD [ WERE FOUND], but no DDE. Usually when DDT degrades in
the environment, the first product forned is DDE. Also unusual was the finding
of endosulfan |. This conpound is probably relatively a newconer to the
sedi nent while the DDT residues have probably been there for sonme time. Because
of the large anpbunt of termite control in this area, it was expected that
chl ordane resi dues and heptachl or epoxi de woul d be found. No heptachl or epoxi de
and only a trace of chlordane were found.

Al t hough dowpon, dicanba, 2,4-D, and silvex were |looked for in all the
sedinents only one contained 2,4-D. Al the chromatograns were checked very
carefully for silvex. No silvex was found, but 2,4,5-T was found in three of
the sedinents. Since silvex is the propionic ester of 2,4,5-T there is the
possibility that silvex was hydrolyzed to the acid and then the nethyl ester
was measured. Because dowpon is used so extensively as a grass killer along
fences and driveways, it would be expected sone of this conpound would show.
However, all of these sanples were from industrial areas so possibly dowpon
woul d be nore prevalent in the residential areas.

The Aroclors in sediments from stations #62 (Mam River Mnth) and #137
(Little River Month) and possibly #147 were definitely Aroclor 1254. Since
Aroclor 1254 has been a definite constituent of industrial oils such as
insulating transforner oils, brake fluids, etc., it was no surprise to find
this compound in the sedinments of these areas.

At the present tinme, phthalic acid esters seem to be ubiquitous, even sanples
from pristine areas contain sonme plasticizers. However, the unusual find was
that only butyl benzyl phthalate [BBP] and diethyl hexyl phthalate [DEHP] were
found in these sedinments. Usually, there are concentrations of diisobutyl
phthal ate and dibutyl phthalate present, however, these conmpounds hydrolyze
rather readily and are also attacked by bacteria. The hydrolysis products are
al cohols which are toxic. The BBP and DEHP are nuch nore refractory, thus they
remai n as sedi nentary constituents.

While the concentrations of the heavy netals are not extremely high, they are
high enough to be of sone concern. For exanple, the nercury content in
sedinents from stations #137 and #147 are val ues that resenble those of heavily
pol luted areas around a boat yard. The copper and |ead concentrations of
station #137 are al so indicative of a polluted area.



Table 1. Pesticides, PCBs, PAEs [TABLE CAPTION | NCOWPLETE | N DOCUMENT
STORED AT THE UNI VERSITY OF M AM . ] |
Sanpl e Sanpl e Sanpl e Sanpl e Sanpl e
#62 #101 #105 #137 #147

Organic matter (9 7.5 15.8 7.6 12.5 6.7
Silt/clay (9 52.5 81.0 34.0 37.0 64.0
Al drin ND ND ND ND ND
Hept achl or epoxi de ND ND ND ND ND
Chl or dane ND ND ND TR ND
Endosul fan (ng/Qg) 124.2 71.5 14.5 1014. 3 30.5
DDE (ng/g) ND ND 2.3 ND ND
DDD (ng/ g) 2.3 ND 0.1 ND ND
DDT (ng/ Q) 2.2 5.8 ND 52.7 ND
Toxaphene ND ND ND ND ND
M r ex ND ND ND ND ND
Dowpon ND ND ND ND ND
Di canmba ND ND ND ND ND
2,4-D (ng/9g) ND 33.8 ND ND ND
2,4,5-T (ng/Q) ND 11. 4 ND 44. 6 35.0
Si | vex ND ND ND ND ND
Aroclor 1254 (ng/g) 58. 6 15.0 17. 4 21. 4 3.6
Butyl benzyl phthal ate 156.0 308.8 156.0 450. 4 75. 2
Di et hyl hexyl phthal ate 113.0 521.8 1175.0 12,390.0 2037. 4
Table 2. Trace netals (ppmdry weight)
Sanpl e Moisture (% Mercury I ron Copper Cadmi um Lead Zi nc
62 33 0. 07 547 3.1 0.1 2.2 4.3
101 68 0. 05 1130 5.1 0.1 2.9 10.5
105 51 0.03 628 2.0 0.1 1.0 4.4
137 64.7 0.16 2580 7.7 0.1 32.0 34.0
147 48. 6 0.10 1720 2.2 0.1 2.2 72.0

" Station locations are noted as follows in the docunent stored at the University of
Mam Marine Science Library: sanple #62, “ MR" (Mani R ver); sanple #101, “ BLACK’
(Black Creek); sanple #105, “ MOURY” (Mury Canal); sanple #137 “ LR' (Little River);,

and sanpl e #147,

“ DUM BAY”

(Dunfoundl i ng Bay).



